Elsamicin A binding to DNA. A comparative thermodynamic characterization.
The antitumor drug elsamicin A contains a coumarin-related chartarin chromophore that intercalates into DNA. It differs from other related molecules in its disaccharide moiety, which bears an amino sugar. Its binding to DNA was analyzed using isothermal titration calorimetry and UV thermal denaturation, and characterized thermodynamically. For the association of elsamicin A with DNA we found DeltaG degrees = -8.6 kcal mol(-1), DeltaH = -10.4 kcal mol(-1), DeltaS = -6.1 cal mol(-1) K(-1), and Kobs = 2.8(+/- 0.2) x 10(6) M(-1) at 20 degrees C in 18 mM Na+. The contributions to the free energy of binding that lead to the DNA-elsamicin complex are compared with the binding to DNA of chartreusin, another chartarin-containing drug. The results are discussed in terms of the contributions of the disaccharide moieties into the strength of binding.